Structural composition and anticoagulant activity of dermatan sulfate from the skin of the electric eel, Electrophorus electricus (L.).
We determined the disaccharide composition of dermatan sulfate (DS) purified from the skin of the electric eel Electrophorus electricus. DS obtained from the electric eel was composed of non-sulfated, mono-sulfated disaccharides bearing esterified sulfate groups at positions C-4 or C-6 of N-acetyl galactosamine (GalNAc), and disulfated disaccharides bearing esterified sulfate groups at positions C-2 of the uronic acid and at position C-4 or C-6 of GalNAc. The anticoagulant, antithrombotic and bleeding effects of electric eel skin DS were compared to those of porcine DS and also to those described previously for DS purified from skin of eel, Anguilla japonica. DS from electric eel is a potent anticoagulant due to a high heparin co-factor II (HC II) activity. The electric eel DS has a higher potency to prevent thrombus formation on an experimental model and a lower bleeding effect in rats than the porcine DS. Interestingly, it was recently demonstrated that DS obtained from skin of the eel Anguilla japonica, which possesses a disaccharide composition very similar to that of electric eel skin DS described here, did not show anticoagulant activity. Thus, the anticoagulant activity of electric eel skin DS is not merely a consequence of its charge density. We speculate that the differences among the anticoagulant activities of these three DS may be related to different arrangements of the disulfated disaccharide domain for binding to HC II within their polysaccharide chains and that it may be more efficiently arranged along the carbohydrate chain in electric eel skin DS than in the two other types of DS.